MOUNTING INFORMATION-COLLECTING DEVICE, 

CONNECTOR, AND 
MOUNTING INFORMATION-COLLECTING METHOD 



5 BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a mounting 
information-collecting device, a connector, and a mounting 
information-collecting method, and more particularly, to a 

10 mounting information-collecting device for collecting 
mounting information concerning mounted statuses of 
respective circuit boards by using an optical signal, a 
connector for connecting each circuit board to a housing, 
and a mounting information-collecting method of collecting 

15 the mounting information concerning the mounted statuses 
of the respective circuit boards by using the optical 
signal . 

2 . Description of the Related Art 

When a circuit board is received in a housing, 
20 faulty mounting of the circuit board can occur e.g. due to 
incomplete insertion of the same into the housing. Visual 
confirmation by human eyes is unreliable and ineffective 
in finding such faulty mounting of a circuit board. 

For this reason, there was proposed a device 
25 which is capable of detecting faulty mounting of a circuit 
board mechanically without resorting to human eyes alone 
for confirmation. FIG. 12 shows the arrangement of the 



- 1 - 




conventional circuit board mounted status-detecting device. 
The conventional circuit board mounted status -detecting 
device 200 is comprised of a housing 201, circuit boards 
202a to 202n, and a monitoring block 203. 
5 The circuit boards 202a to 202n have respective 

connectors Cpa to Cpn arranged thereon, and the monitoring 
block 203 has a connector Cp arranged thereon. On the 
other hand, the housing 201 has connectors Cfa to Cfn and 
Cf arranged thereon in a manner corresponding to the 
1 0 respective connectors Cpa to Cpn and Cp . In FIG . 12 , the 
monitoring block 203 has already been fitted into the 
housing 201. 

The connectors Cpa to Cpn have respective 
contacts pa-1 to pn-1 connected to ground GND . On the 

15 other hand, the connectors Cfa to Cfn have respective 
contacts pa-2 to pn-2 corresponding to the contacts pa-1 
to pn-1, and the contacts pa-2 to pn-2 are each pulled up 
by a resistor R within the monitoring block 203 via a 
corresponding one of signal lines Sa to Sn. 

2 0 When the circuit boards 202a to 202n are fitted 

into the housing 201, the signal lines Sa to Sn are 
connected to ground GND via the contacts pa-1 to pn-1 and 
the contacts pa-2 to pn-2 connected respectively to each 
other . 

25 Therefore, when the power is turned on after the 

circuit boards 202a to 202n are fitted into the housing 
201, the voltage of each of the signal lines Sa to Sn 



arranged on a backboard of -the housing 201 changes to a 
ground level (however, the voltage of a signal line on a 
portion of the housing 201 in which a circuit board is not 
mounted does not change to the ground level) . The 
5 monitoring block 203 detects the voltage level of each of 
the signal lines Sa to Sn and determines, based on the 
detected voltage level, whether or not each of the circuit 
boards 202a to 202n is mounted. 

However, in the above prior art, it is required 

10 to increase the number of signal lines Sa to Sn with an 
increase in the number of circuit boards to be mounted, 
which causes congestion of wiring on the backboard of the 
housing. Further, the number of input/ output pins of a 
connector is limited, and hence the increase in the number 

15 of signal lines Sa to Sn results in shortage of pins of 
the connector of the monitoring block. 

Moreover, in the prior art, although it is 
possible to detect whether or not a circuit board is 
mounted, when a mounted circuit board is suffering from a 

20 fault, it is impossible to locate the circuit board. 

SUMMARY OF THE INVENTION 
It is an object of the invention to provide a 
mounting information-collecting device which is capable of 
2 5 collecting mounting information concerning mounted 
statuses of circuit boards with high accuracy and 
efficiency . 
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It is another object of the invention to provide 
a connector for use in collecting mounting information 
concerning a mounted status of a circuit board with high 
accuracy and efficiency. 
5 It is a further object of the invention to 

provide a mounting information-collecting method of 
collecting mounting information concerning mounted 
statuses of circuit boards with high accuracy and 
efficiency . 

10 To attain the above first-mentioned object , 

according to a first aspect of the invention, there is 
provided a mounting information-collecting device for 
collecting mounting information concerning mounted 
statuses of circuit boards by using an optical signal . The 

15 mounting information-collecting device is characterized by 
comprising light-emitting means that emits the optical 
signal, optical signal -processing means that applies 
processing to the optical signal in a manner unique to 
each of the circuit boards to thereby generate a processed 

20 optical signal, and mounting information-collecting means 
that receives the processed optical signal and detects 
whether or not the processing has been applied, to thereby 
collect the mounting information. 

To attain the above second-mentioned object, 

25 according to a second aspect of the invention, there is 
provided a connector for connecting a circuit board to a 
housing. The connector is characterized by comprising an 



optical filter constituted by a first optical filter 
portion for passing all wavelengths of an optical signal 
and a second optical filter portion for removing a 
particular wavelength specifically associated with the 
5 circuit board, an optical fiber-holding portion for 
holding a first optical fiber for guiding the optical 
signal and a second optical fiber for guiding the optical 
signal, such that an end face of the first optical fiber 
and an end face of the second optical fiber have points of 

10 contact with a light-receiving portion of the optical 
filter and a light-emitting portion of the optical filter, 
respectively, and a slider mechanism for sliding the 
optical filter in a front-rear direction in which the 
circuit board is movable, in accordance with mounting or 

15 demounting of the circuit board to or from the housing, to 
thereby change the points of contact. 

To attain the above third-mentioned object, 
according to a third aspect of the invention, there is 
provided a mounting information-collecting method of 

2 0 collecting mounting information concerning mounted 
statuses of circuit boards by using an optical signal. The 
mounting information-collecting method is characterized by 
comprising the step of emitting the optical signal, 
applying processing to the optical signal in a manner 

2 5 unique to each of the circuit boards to thereby generate a 
processed optical signal, and receiving the processed 
optical signal and detecting whether or not the processing 



has been applied, to thereby collect the mounting 
information . 

The above and other objects, features and 
advantages of the present invention will become apparent 
5 from the following description when taken in conjunction 
with the accompanying drawings which illustrate preferred 
embodiments of the present invention by way of example. 



BRIEF DESCRIPTION OF THE DRAWINGS 
10 FIG. 1 is a conceptual representation showing 

principles of operation of a mounting information- 
collecting device according to the present invention; 

FIG. 2 is a flowchart showing a flow of operation 
of collecting mounting information, which is executed by 
15 the FIG. 1 mounting information-collecting device; 

FIG. 3 is a diagram showing the arrangement of a 
mounting information-collecting device according to a 
first embodiment of the invention; 

FIG. 4 is a perspective view showing the 
20 construction of a connector; 

FIG. 5 is a view schematically showing essential 
parts of the FIG. 4 connector as viewed from a direction 
indicated by an arrow A in FIG. 4; 

FIG. 6 is a view schematically showing the 
25 essential parts of the FIG. 4 connector as viewed from a 
direction indicated by an arrow B in FIG . 4 ; 

FIG. 7 is a perspective view schematically 



showing the arrangement of a mounting information- 
collecting device according to a second embodiment of the 
invention ; 

FIG. 8 is a diagram showing respective positions 
of signal-blocking panels; 

FIG. 9 is a diagram showing light-receiving 

patterns ; 

FIG. 10 is a diagram showing the arrangement of a 
mounting information-collecting device according to a 
third embodiment of the invention; 

FIG. 11 is a flowchart showing a procedure of 
processing by a mounting information-collecting method of 
the invention ; and 

FIG. 12 is a diagram showing the arrangement of a 
conventional circuit board mounted status -detecting device. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The invention will now be described in detail 
with reference to drawings showing preferred embodiments 
thereof. FIG. 1 illustrates the principles of operation of 
a mounting information-collecting device according to the 
present invention. The mounting information-collecting 
device 10 collects mounting information concerning mounted 
statuses of respective circuit boards by using an optical 
signal . 

Light- emitting means 11 emits the optical signal 
CO. Optical signal -processing means 12a to 12c each 



process the optical signal in a manner unique to a 
corresponding one of circuit boards 3a to 3c to generate a 
processed optical signal. 

For instance, when a circuit board is mounted in 
5 a housing 2, one of the optical signal-processing means 
corresponding to the mounted circuit board processes the 
incoming optical signal. On the other hand, when a circuit 
board is not mounted in the housing 2, one of the optical 
signal -processing means corresponding to the circuit board 
10 not mounted does not process the incoming optical signal. 

In the illustrated example, it is assumed that 
the circuit boards 3a, 3c are mounted, whereas the circuit 
board 3b is not mounted. Accordingly, the optical signal- 
processing means 12a corresponding to the circuit board 3a 
15 processes (adds aa to) the optical signal CO from the 
light-emitting means 11 to thereby generate a processed 
optical signal Ca (= CO + aa) and output the same. 

The optical signal -processing means 12b 
corresponding to the circuit board 3b outputs a processed 
20 optical signal Cb (= Ca) without processing the processed 
optical signal Ca delivered from the optical signal- 
processing means 12a. 

The optical signal -processing means 12c 
corresponding to the circuit board 3c processes (adds etc 
25 to) the processed optical signal Cb delivered from the 
optical signal-processing means 12b, to thereby generate a 
processed optical signal Cc (= CO + aa + ac) and output 



the same. 

Mounting information-collecting means 13 receives 
the resulting processed optical signal and detects whether 
or not each processing has been applied to the optical 
5 signal, to thereby collect mounting information. 

More specifically, in the illustrated example, 
the mounting information-collecting means 13 receives the 
optical signal Cc and recognizes that the values aa and ac 
have been added to the original optical signal CO (the 

10 value of the mounting information in this case is defined 
e.g. as "1") and the value ab has not been added thereto 
(the value of the mounting information in this case is 
defined e.g. as "0") to thereby detect that the circuit 
boards 3a, 3c are mounted but the circuit board 3b is not 

15 mounted. Thus, the mounting information as to whether or 
not each of the circuit boards 3a to 3c is mounted is 
collected. 

Next, the operation of the mounting information- 
collecting device 10 will be described with reference to a 
2 0 flowchart. FIG. 2 shows a flow of the operation of the 
mounting information-collecting device 10, which is 
performed for collecting mounting information. It is 
assumed here that the number of moun table circuit boards 
is N. 

25 [SI] The mounting information- collecting means 13 

determines whether or not an optical signal or a processed 
optical signal has been received. If neither of them has 
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been received, the operation proceeds to a step S2 , 
whereas if any of them has been received, the operation 
proceeds to a step S3 . 

[S2] The mounting information-collecting means 13 
5 judges that there is an abnormality occurring in the 
light-emitting means 11 or in a light-receiving portion of 
the mounting information-collecting means 13 . 

[S3] The mounting information-collecting means 13 
sets a parameter n to "1". 
10 [S4] The mounting information-collecting means 13 

determines whether or not the received optical signal has 
been processed to have an added thereto. If the received 
optical signal has not been processed, the operation 
proceeds to a step S5, whereas if the optical signal has 
15 been processed, the operation proceeds to a step S6. 

[S5] The mounting information-collecting means 13 
sets the value of the mounting information concerning a 
circuit board n to 0 (not mounted) . 

[S6] The mounting information-collecting means 13 
2 0 sets the value of the mounting information concerning the 
circuit board n to 1 (mounted) . 

[S7] The mounting information-collecting means 13 
increments n . 

[S8] The mounting information-collecting means 13 
25 determines whether or not mounting information concerning 
all circuit boards has been collected. If the mounting 
information concerning all the circuit boards has not been 
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collected, (n N) , the operation returns to the step S4, 
whereas if the mounting information concerning the same 
has been collected (n = N) , the operation is terminated. 

Next, description will be given of a mounting 
5 information-collecting device 10 according to a first 
embodiment of the invention. FIG. 3 shows the arrangement 
of the mounting information-collecting device 10 of the 
first embodiment. 

Circuit boards 3a to 3n have respective 

10 connectors CNa-1 to CNn-1 arranged thereon. Connectors 
CNa-1 to CNn-1 arranged in a housing, not shown, for 
connection with the respective connectors CNa-2 to CNn-2 
have respective optical filters (corresponding to the 
optical signal processing means) 12a to 12n arranged 

15 therein. The optical filters 12a to 12n are connected to 
each other via an optical fiber F serving as an optical 
waveguide . 

The optical fiber F has one end thereof connected 
to a light-emitting element (corresponding to the light- 

20 emitting means) 11 within a control monitoring block 130 
and the other end thereof connected to a light- receiving 
control block 131 within the same. 

The optical signal CO emitted from the light- 
emitting element 11 is an optical signal into which are 

25 multiplexed wavelengths (wavelength ranges) corresponding 
in number to the number of the circuit boards or more 
wavelengths (CO = 2>n) . The optical filter 12a removes 



only a wavelength Xa. from a received optical signal when 
the circuit board 3a is mounted (i.e. when the connector 
CNa-1 has been fitted to the connector CNa-2) , whereas 
when the circuit board 3a is not mounted, the optical 
5 filter 12a passes the optical signal CO therethrough 
without processing the same . 

The optical filter 12b removes only a wavelength 
Xb from the received optical signal when the circuit board 
3b is mounted (i.e. when the connector CNb-1 has been 

10 fitted to the connector CNb-2) , whereas when the circuit 
board 3b is not mounted, the optical filter 12b passes the 
processed optical signal from the optical fiber 12a 
without processing the same. 

The optical filter 12c removes only a wavelength 

15 Xc from the received optical signal when the circuit board 
3c is mounted (i.e. when the connector CNc-1 has been 
fitted to the connector CNc-2) , whereas when the circuit 
board 3c is not mounted, the optical filter 12c passes the 
processed optical signal from the optical fiber 12b 

20 without processing the same. Then, the following filters 
12d to 12n each carry out similar processing. 

Let it be assumed that the circuit boards 3a and 
3c to 3n are mounted and that the circuit board 3b alone 
is not mounted. In this case, a processed optical signal 

2 5 Ca from the optical filter 12a (that removes only the 
wavelength Xa) is equal to Y,Xn ~ Xa. Further, since the 
circuit board 3b is not mounted, a processed optical 
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signal Cb from the optical filter 12b is equal to Ca. 

Still further, a processed optical signal Cc from 
the optical filter 12c (that removes only the wavelength 
Xc) is equal to T.Xn - Xa - Xc. Then, the following optical 
5 filters 12d to 12n each perform a similar filtering 
process, and a processed optical signal Cn (Cn = Xb) is 
outputted from the optical filter 12n. 

The light-receiving control block 131 splits the 
processed optical signal Cn by a prism 132 into optical 

10 beams having wavelengths Xa to Xn which are to be received 
by light-receiving elements 133a to 133n, respectively. In 
the present example, the wavelengths Xa. and Xc to A.n of the 
optical signal have been removed by the optical filters 
12a and 12c to 12n, respectively. Accordingly, the light- 

15 receiving elements 133a and 133c to 133n cannot receive 
light, but only the light- receiving element 133b receives 
the optical beam having the wavelength Xb. 

The reception of an optical beam having a 
particular wavelength by a corresponding one of the light- 

20 receiving elements makes it possible to recognize that a 
circuit board corresponding to the wavelength is not 
mounted. Thus, mounting information concerning the circuit 
boards can be obtained. 

Next, the construction of each of the connectors 

2 5 CNa-2 to CNn-2 (hereinafter generically referred to as 
"the connector 40") arranged in the housing will be 
described with reference to FIGS . 4 to 6 . FIG . 4 shows the 
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construction of the connector 40. FIG. 5 shows the 
connector 40 as viewed from a direction indicated by an 
arrow A in FIG. 4, while FIG. 6 shows the same as viewed 
from a direction indicated by an arrow B in FIG . 4 . 
5 The connector 40 has pins P fixedly arranged 

thereon for insertion into a connector, not shown, 
arranged in a corresponding circuit board, and an optical 
filter f arranged blow the pins P. The optical filter f is 
comprised of a first optical filter portion fO for passing 
10 all wavelengths of light and a second optical filter 
portion fl for removing only a particular wavelength 
specifically associated with the corresponding circuit 
board . 

Further, the connector 40 has opposite side walls 
15 formed with respective through holes (corresponding to an 
optical fiber-holding portion) 41a, 41b through which 
optical fibers extends, respectively. The first optical 
fiber Fa and the second optical fiber Fb are fixedly 
arranged through the through holes 41a, 41b in a manner 
2 0 sandwiching the optical filter f . 

More specifically, the first optical fiber Fa 
extending in a manner projecting into the connector 40 
through the through hole 41a formed in one of the side 
walls of the connector 40 is fixedly arranged such that a 
2 5 light-receiving portion (optical signal -receiving surface) 
of the optical filter f and an end face of the first 
optical fiber Fa have a point of contact therebetween. 



On. the other hand, the second optical fiber Fb 
extending in a manner projecting into the connector 40 
through the through hole 41b formed in the other side wall 
of the connector 40 is fixedly arranged such that a light- 
5 emitting portion (optical signal-emitting surface) of the 
optical filter f and an end face of the second optical 
fiber Fb have a point of contact therebetween. 

At the location below the pins P, there is 
arranged a spring (corresponding to a slider mechanism) 42 , 
10 and the optical filter f is attached to one end of the 
spring 42 . When the corresponding circuit board is not 
mounted in the housing, the optical filter f is urged by 
the spring 42 to slide in a direction indicated by an 
arrow a in FIG. 6, and hence the end face of the first 
15 optical fiber Fa and that of the second optical fiber Fb 
have respective points of contact with the first optical 
filter portion f 0 . 

In this case, since the first optical filter 
portion fO which passes all the wavelengths removes no 
2 0 wavelength, an optical signal received from the first 
optical fiber Fa is delivered to the second optical fiber 
Fb without being processed at all. 

On the other hand, when the corresponding circuit 
board is mounted, the optical filter f is urged against 
25 the spring 42 to slide in a direction indicated by an 
arrow b in FIG. 6, and hence the end face of the first 
optical fiber Fa and that of the second optical fiber Fb 



have respective points of contact with the second optical 
filter portion f 1 . In this case, since the second optical 
filter portion fl removes only a particular wavelength 
specifically associated with the corresponding circuit 
5 board, an optical signal with the particular wavelength 
removed therefrom is delivered to the second optical fiber 
Fb. The provision of connectors 40 constructed as above 
makes it possible to eliminate congestion of wiring on the 
backboard of the housing, shortage of connector pins and 

10 other inconveniences, and detect the mounted/ unmounted 
status of each circuit board with efficiency. 

Next, a mounting information-collecting device 10 
according to a second embodiment will be described. FIG. 7 
shows the construction of the device 10 . 

15 Circuit boards 3a to 3i are fitted in a rear 

surface 2a of a housing. On one end portion of the rear 
surface 2a of the housing, there is arranged light- 
emitting means 11a, and on the other end portion of the 
same, there is arranged light-receiving means 130a. 

20 The light-emitting means 11a is formed by an 

element which emits an optical beam, such as a laser beam, 
which has a directional property but not a diffusing 
property. Further, in the second embodiment, the air 
serves as an optical waveguide. 

2 5 The circuit boards 3a to 3i have respective 

optical signal-processing elements 120a to 12 Oi arranged 
therein which function as optical signal -processing means 



for processing an optical signal in respective cutoff 
patterns which are different from each other. 

The optical signal -processing elements 120a to 
120i are each comprised of one signal -blocking panel 
5 (black square portion in FIG. 7) for blocking an optical 
signal and a plurality of signal -passing panels (white 
square portions in FIG. 7) for passing the optical signal 
therethrough (the total number of the signal -blocking 
panel and signal -pas sing panels is equal to or larger than 

10 the number of the circuit boards) . The position of each 
signal -blocking panel varies with the type of a circuit 
board. FIG. 8 shows the position of each signal -blocking 
panel. The signal-blocking panels corresponding to the 
respective circuit boards 3a to 3i are designated by 

15 reference numerals PNa to PNi and positioned as shown in 
FIG. 8. 

Next, description will be given of the operation 
of the mounting information- collecting device 10 according 
the second embodiment. First, an optical signal CO emitted 

2 0 from the light-emitting means 11a hits the optical signal- 
processing element 120a of the first circuit board 3a. The 
optical signal -processing element 120a blocks only an 
optical signal portion which hits the signal -blocking 
panel PNa, thereby generating a processed optical signal 

25 Ca. 

The optical signal-processing element 120b of the 
following circuit board 3b blocks only an optical signal 



portion which hits the signal -blocking panel PNb, thereby 
generating a processed optical signal Cb. Similar 
processing is carried out by each of the optical signal- 
processing elements 120c et seq. , and finally, a processed 
5 optical signal Ci is generated by the optical signal - 
processing element 120i. The light-receiving means 130a 
receives the processed optical signal Ci. 

FIG. 9 shows light-receiving patterns. The 
processed optical signal Ca generated by the optical 
10 signal -processing element 120a of the circuit board 3a 
forms a pattern A, and the processed optical signal Cb 
generated by the optical signal -processing element 120b of 
the circuit board 3b forms a pattern B. Similarly, the 
processed optical signal Ci generated by the optical 
15 signal -processing element 120i of the circuit board 3i 
forms a pattern I . 

In short, the pattern I indicates that the 
circuit boards 3a to 3i are all mounted. Thus, each 
mounted or unmounted circuit board can be detected. For 
20 example, if the circuit board 3b alone is not mounted, the 
processed optical signal Ci forms a pattern Ba. 

Next, description will be given of a mounting 
information-collecting device 10 according to a third 
embodiment of the invention. FIG. 10 shows the whole 
25 arrangement of the mounting information-collecting device 
10 of the third embodiment. 

Circuit boards 3a to 3n have respective 



connectors CNa-1 to CNn-1 fixed thereto. The connectors 
CNa-1 to CNn-1 are inserted in respective connectors CNa-2 
to CNn-2 arranged in a housing, not shown (i.e. the 
circuit boards 3a to 3n are mounted in the housing) . 
5 The circuit boards 3a to 3n are provided with 

respective controllable optical filters 31a to 31n and 
respective control circuits 32a to 32n. The controllable 
optical filters 31a to 31n are optical filters of a type 
which can be controlled by an electric signal. Each of the 
10 controllable optical filters 31a to 31n performs 
wavelength filtering of an optical signal based on an 
electric signal (voltage or the like) delivered from a 
corresponding one of the control circuits 32a to 32n. The 
control circuits 32a to 32n each transmit the electric 
15 signal for operating a corresponding one of the 
controllable optical filters 31a to 31n. 

For example, when receiving an electric signal 
from the control circuit 32a, the controllable optical 
filter 31a arranged in the circuit board 3a removes light 
20 having a wavelength Xa. Similarly, when receiving an 
electric signal from the control circuit 32b, the 
controllable optical filter 31b arranged in the circuit 
board 3b removes light having a wavelength Xb. The 
following controllable optical filters 31c to 31n operate 
2 5 similarly to the controllable optical filters 31a, 31b. 

The control circuits 32a to 32n each deliver a 
predetermined electric signal to a corresponding one of 
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the controllable optical filters 31a to 31n when the 
corresponding circuit board is operating normally, whereas 
when the circuit board is not operating normally due to a 
fault, the predetermined electric signal is not delivered 
5 to the controllable optical filter. 

An optical fiber F extends through the connectors 
CNa-1 to CNn-1 and CNa-2 to CNn-2 , and the controllable 
optical filters 31a to 31n are connected to each other via 
the optical fiber F in daisy chain fashion. The optical 

10 fiber F has one end thereof connected to a light-emitting 
element 11 within a control monitoring block 130 and the 
other end thereof connected to a light-receiving control 
block 131 within the same. 

An optical signal CO emitted from the light- 

15 emitting element 11 is an optical signal into which are 
multiplexed wavelengths corresponding in number to the 
number of the circuit boards or more wavelengths (CO = 
ZA.n) . in the illustrated example, it is assumed that the 
circuit boards 3a and 3c to 3n are operating normally, and 

20 the circuit board 3b is suffering from a fault. 

In this case, a processed optical signal Ca from 
the controllable optical filter 31a (that removes the 
wavelength A-a alone) is equal to YAn - Xsl. Further, since 
the circuit board 3b is faulty, the control circuit 32b 

25 delivers no electric signal. Therefore, the controllable 
optical filter 31b outputs a processed optical signal Cb 
(= Ca) without executing a predetermined filtering process 



(that remove the wavelength Xb alone) . 

Since the circuit boards 3c et seq. are operating 
normally, the controllable optical filters 32c to 32n each 
perform a predetermined filtering process, and finally a 
5 processed optical signal Cn (Cn = Xb) is outputted from 
the controllable optical filter 32n. 

In the light-receiving control block 131, the 
processed optical signal Cn is split by a prism 132 into 
optical beams having wavelengths Xa to Xn, which are to be 
10 received by light- receiving elements 133a to 133n 
respectively. In the present example, the wavelengths Xa. 
and Xc to Xn of the optical signal are removed by the 
controllable optical filters 31a and 31c to 31n, 
respectively, so that the light-receiving elements 133a 
15 and 133c to 133n cannot receive any beams, but only the 
light-receiving element 133b receives the beam of the 
wavelength Xb. 

Thus , the reception of a beam having a particular 
wavelength by a corresponding one of the light-receiving 
20 elements 133a to 133n makes it possible to recognize that 
a circuit board corresponding to the beam is faulty. Thus 
information as to whether each mounted circuit board is 
normal or abnormal can be obtained. 

Next, a mounting information-collecting method of 
2 5 the present invention will be described. FIG. 11 shows the 
procedure of processing by the mounting information- 
collecting method. 
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[S10] An optical signal is emitted. 

[Sll] Processing is applied to the optical signal 
in a manner unique to each circuit board to thereby 
generate a processed optical signal . 
5 [S12] The processed optical signal is received, 

and then it is detected from the received processed 
optical signal whether or not the processing has been 
applied to the optical signal, to thereby collect mounting 
information . 

10 In the processing applied to the optical signal, 

when a circuit board is not mounted, all the wavelengths 
of the optical signal are allowed to pass , whereas when a 
circuit board is mounted, only a particular wavelength of 
the optical signal specifically associated with the 

15 mounted circuit board is removed. 

Further, it is possible to use an optical signal 
having a directional property but no diffusing property 
and process the optical signal such that a cutoff pattern 
varies with the type of a circuit board. 

20 Moreover, it is possible to process an optical 

signal by applying a filtering process to each wavelength 
of the optical signal based on an electric signal 
delivered from a corresponding one of circuit boards, to 
thereby obtain information as to whether each circuit 

2 5 board is normal or faulty. 

As described above, according to the mounting 
information-collecting device 10 and mounting information- 
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collecting method of the invention, an optical signal is 
processed in a manner unique to each circuit board to 
generate a processed optical signal, and then it is 
detected from the processed optical signal whether or not 
5 the processing has been applied to the optical signal, 
whereby mounting information concerning each circuit board 
is collected. 

This prevents an increase in the number of 
circuit boards from causing shortage of connector pins. 

10 Further, in the prior art, further wiring on the backboard 
of the housing is required as the number of circuit boards 
increases, resulting in congestion of the wiring, which 
makes static binary mounting information (indicative of 
whether a circuit board is mounted or not mounted) 

15 susceptible to influences (such as cross talk) from a 
clock, data, etc. which are external to the information 
and change periodically. 

On the other hand, in the present invention, 
since an optical signal is used as static binary 

20 information, it is possible to eliminate influences from a 
clock, data, etc. external to the information. 

Further, the present invention makes it possible 
to obtain mounting information based on whether or not an 
optical signal has been received, without using an optical 

25 modulation method or the like, which contributes to 
simplification of the construction of the device. 

Further, since each optical filter is arranged 



not on a circuit board to be mounted, but in a connector, 
it is not required to add an extra circuit onto the 
circuit board. 

Still further, the use of a controllable optical 
5 filter which can be controlled by an electric signal makes 
it possible to collect information as to whether or not 
each circuit board is faulty. 

Conventionally, a housing formed by a stack of 
racks necessitates provision of numerous wires, and hence 

10 a control monitoring block is provided for each of the 
racks to collect mounting information of circuit boards in 
the rack, and then the mounting information collected by 
each control monitoring block is sent to a control 
monitoring block for the whole housing. 

15 In contrast, according to the present invention, 

provision of an optical fiber extending through all racks 
of a housing makes it possible to collect mounting 
information concerning all circuit boards by a single 
control monitoring block provided for the whole housing. 

20 According to the mounting information-collecting 

device of the present invention, an optical signal is 
processed in a manner unique to each circuit board to 
generate a processed optical signal, and then it is 
detected from the processed optical signal whether or not 

25 the processing has been applied to the optical signal, 
whereby mounting information concerning each circuit board 
is collected. This makes it possible to eliminate 



congestion of wiring on the backboard of the housing, 
shortage of connector pins and other problems, and detect 
the mount/unmounted status of each circuit or a faulty 
circuit board with efficiency. 
5 The foregoing is considered as illustrative only 

of the principles of the present invention. Further, since 
numerous modifications and changes will readily occur to 
those skilled in the art, it is not desired to limit the 
invention to the exact construction and applications shown 
10 and described, and accordingly, all suitable modifications 
and equivalents may be regarded as falling within the 
scope of the invention in the appended claims and their 
equivalents . 



- 25 - 



